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® Sewage oxygenating device. 



® The device comprises a tubular element (12) 
having at its ends first and second enlarged portions 
(13. 14). Within the first enlarged portion (13) Is 
located a necMike element (15) adapted for connec- 
tion to a sewage circulation conduit and placed con- 
centrically within a second tubular element (20) de- 
fining an air intake (22). Openings (19) are provided 
in the lateral surface (17) of the portion (13) to 
enable air to be introduced Into the tubular element - 
(12) to blend with sewage flowing through the neck- 
like element (15). 
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SEWAGE OXYGENATING DEVICE 



This invention relates to a device for oxygenat- 
ing sewage as contained in a collector tank. 

Today's stables for breeding animals may have 
a base composed of a grid through which sewage 
can drain for later collection into a tank adjoining 
the stable. 

In that conditiont sewage has an acidic or al- 
kaline reaction and a strong ammonia formation 
with consequent serious problems for both fanners 
and the animals. 

In particular, pigs are intolerant of ammonia, 
developing eye and breathing trouble with con- 
sequent alimentary deficiencies and growth prob- 
lems. 

Furthermore, sewage in this condition cannot 
be sprinkled over the fields by reason of envi- 
ronmental hygiene and poor compadbiiity with the 
crop. 

To partly solve that problem, it is known to use 
pumps which are submerged in the collector tank, 
such pumps drawing up the sewage and causing it 
to flow through a device, aiso placed in the tank, 
which draws air from the outside through pre-ar- 
ranged piping. 

Thus, sewage is oxygenated artificially. 

The main problem of such known type ox- 
ygenators is that they are placed inside the sewage 
collector tank, which considerably increases the 
maintenance and checking operations required for 
inspection of the various components. 

The addition of air to the sewage being treated 
is, moreover, quite limited, the air being drawn 
through a pre-arranged pipe and having, therefore, 
to overcome a considerable liquid head due to the 
arrangement. 

It is the primary aim of this invention to remove 
such prior shortcomings affecting known types by 
providing a device for oxygenating sewage con- 
tained In a tank which afford optimum blending of 
same such that it can be utilised in a short time. 

Within the above aim it is a further important 
object to provide a sewage oxygenating device 
which, in combination with the apparatus connec- 
table to it. is inspectable in a quick and easy 
manner, maintenance being thus obtainable at very 
low cost. 

Another important object is to provide a plant 
comprising a sewage oxygenating device which 
affords optimum addition of the air to be admixed 
with a large amount of sewage, therefore with fast 
oxygenation times. 

A not least object is to provide a sewage 
oxygenating device which has low costs and can 
be made with ordinary plant 



The aim and objects listed above are achieved 
by a device for oxygenating sewage contained in a 
collector tank, which is characterized in that it is 
positionable externally of the tank and removably 

s connectable, to a circulation conduit located exter- 
nal of the tank, and to an orientable conduit com- 
municating with the tank itself, said device being 
composed of a tubular element having at its ends 
respectively first and second enlarged portions, 

TO intemally of the first there being a constriction, 
defining a Venturi, whereat and upstream of its 
smaller diameter end there are present, on the 
surface of said tubular element, a plurality of air 
intake ports, means being provided for removing 

75 any sewage flowing out through said ports and to 
increase turbulence. 

Further features and advantages of the inven- 
tion will be apparent from the detailed description 
of a particular embodiment form shown by way of 

20 illustration in the accompanying illustrative, non- 
limitative drawing sheet where: 

Rgure 1 shows a block diagram of a plant 
comprising the sewage oxygenating device; and 
Rgures 2 and 3 show, in two different views, 

25 the oxygenating device and the fins present on the 
constriction. 

With reference to the previously cited drawing 
figures, indicated at 1 is a plant for oxygenating 
sewage 2 contained In a pre-arranged underlying 

30 collector tank 3, e.g. a grid forming the floor of that 
section of the stable where the animals are housed. 

That plant comprises a motor 4 driving a pump 
5 to which are connected intake 6 and delivery 7 
conduits for the sewage 2. 

36 Both the motor 4 and the pump 5 are prefer- , 
ably placed externally of the tank 3 and accord- 
ingly in areas adjoining the stable outer masonry 
work, the same being placeable into the tank 3. 
At the intake conduit 6 there is connected an 

40 end of a further conduit 8. the other end whereof Is 
submerged in a calibrated container 9 containing 
on its interior a btocatalyst 

That arrangement allows introduction of that 
biocatalyst directly into the circuit permitting fast 

45 diffusion through the mass and consequent imme- 
diate air conditioning. 

Connected in parallel to the delh^ery conduit 7 
are plural conduits 10 for circulating the sewage, 
placed externally of the tank: to each of said con- 
so duit there Is connectable a device for oxygenating 
the sewage itself indicated at 11 . 

The device 11 is comprised of a tubular ele- 
ment 12 at the ends of which there are present first 
and second enlarged portions respectively indi- 
cated at 13 and 14. 
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At the first there is present a constriction or 
neck-like element 15 the terminating end 16 of 
which, of smaller diameter, is located internally of 
the portion 13. The end 16 could also have a 
polygonal shape. 

At the lateral surface 17 of the portion 13 there 
are a plurality of advantageously circular openings 
18 placed at 90^ from each other and being 
formed at the interspace 19 defined between the 
inner lateral surfaces of the portion 13 and the 
exterior of the constriction 15. The interspace 19 
communicates with the interior of the tubular ele- 
ment 12. 

The larger diameter end of the constriction 15 
will be moreover connectable to connection ele- 
ments adapted to permit fast connection to and 
disconnection from the circulation conduit 10. Simi- 
lar fittings will be rigidly associated with the termi- 
nating end of the portion 14. 

Concentrically with the tubular element 12 
there is placed a second tubular element 20 which 
has one end secured to the corresponding larger 
diameter end of the constriction or neck 15 by 
means of an intervening disk 21 which bk)cks off 
the end itself of the element 20. 

The other end of the latter is instead free to 
define an opening 22 for air intake. 

The end 16 also expediently has fins 23 adapt- 
ed to increase the air-sewage turbulence. 

The use of the device 11 to oxygenate the 
sewage 2 may envisage its use in a horizontal. 
obUque or vertical position; in the fonmer case to 
the second tubular element 20 there may be 
formed a hole communicating with a conduit for 
draining any sewage flowing out through the ports 
16. in the other cases the same being adapted to 
ftow down toward the opening 22. 

Steady state operation of the device 11 con- 
templates the introduction of the sewage at the 
constriction 15, there occunring a drop of the at- 
mospheric pressure such as to permit the entry of 
ambient air through the ports 18 formed on the 
tubular element 12. 

The constriction allows in fact an increase in 
the sewage velocity while reducing its pressure. 
The air which flows into the tubular element 12 
blends with the sewage until it reaches the second 
portion 14 utilized for the purpose of increasing the 
pressure of the sewage itself. To the portion 14 
there is also connected a conduit 23 the other end 
of ¥ifhich is placed inside the tank 3, it being 
orientable to create maximum turbulence in accor- 
dance with the geometry of the tank 3. 

Of course the device 1 1 is conceived to permit, 
together with the load losses, at the outiet 23 a 
pressure approximately equal to atmospheric pres- 
sure so as to obtain at the inlet to the tubular 
element 12 an air whirlpool. 



Of course also tiie ends of the conduits 6 and 
23 placed inside the tank should be located at such 
levels as to create maximum turbulence, homo- 
genisation and aeration of the sewage. 

5 It has thus been shown that the invention 

achieves the aim and objects set forth, there been 
provided a device which affords optimum mixing of 
sewage so that it can be used within fast times and 
without leading to the formation of ammonia va- 

10 pors. 

By having moreover placed the device 11 ex- 
ternally of the tank it becomes possible, in conjunc- 
tion with the fact that also the pump and circulating 
conduit 7 are external, to effect fast maintenance of 

15 the individual components of the whole plant at 
costs which show to be very tow and to orient tiie 
conduit 23 so as to create maximum turbulence 
inside the tank 3. The air intake Is moreover op- 
timal the same being drawn in at atmospheric 

20 pressure and there being no liquid head to over- 
come. 

Further being the biocatalyst taken in at the 
pump suction allows moreover fast diffusion of 
same through the masses with consequent imme- 
25 diate air conditioning thus overcoming the 
drawback consequent to the practice utilized here- 
tofore of sprinkling that biocatalyst over the sewage 
surface. 

The pump 5 could of course also be off the 
30 submerged type, in any case the device 11 picking 
up the sewage from the conduit 7 outside the tank. 

Also any dimensions* and materials may be 
used according to necessity. 

Claims 

1 . A device for oxygenating sewage contained 
in a collector tank which is characterized in that It 

40 is positionable externally of the tank and removably 
connectable to a sewage circulation conduit k)cated 
external of the tank, and to an orientable conduit 
communicating with the tank itself, said device 
being composed of a tut)ular element having, at its 

45 ends, respectively first and second enlarged por- 
tions, intemally of the first there being a constric- 
tion, defining a Venturi. whereat and upstream of its 
smaller diameter end there are present, on the 
surface of said tubular element, a plurality of air 

50 intake ports, means being provided for removing 
any sewage flowing out through said ports and to 
increase turbulence. 

2. A device according to Claim 1, which is 
characterized in "that it has, at a first enlarged 

55 portion thereof, a constriction having a smaller 
cross-section end of polygonal shape and connec- 
table to the tubular element, to ttie opposed end 
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there being connectabie collector means for fast 
hooking and releasing to the sewage circulating 
conduit. 

3. A device according to Claims 1 and 2 which 

is characterized in that it has, between the outer 5 
surfaces of the constriction and inner surfaces of 
the first enlarged portion an interspace commu- 
nicating with the tubular element interior. 

4. A device according to Claims 1. 2 and 3 
having a first enlarged portion which is character- to 
ized in that there are fonmed thereon a plurality of 
ports communicating with the interspace interposed 
between its surface and that of the constriction 
internal of the tubular element 

5. A device according to the preceding claims, i$ 
which is characterized in that concentrically with 

the tubular element there is placed a second tubu- 
lar element having one end blocked off and made 
rigid with the lateral surface of the larger diameter 
end of the constriction. 20 

6. A device according to the preceding claims, 
comprising a second tubular element which is char- 
acterized in that one of Its ends has one or more 
openings for admitting air at atmospheric pressure. 

7. A device according to the preceding claims 25 
connectabie to the delivery conduit of a pump the 
suction conduit of which, together with that connec- 
tabie to the device and drawing from the tank, are 
characterized in that they are placed inside the 

tank at such levels as to create maximum turbu- so 
lence, homogenisation and aeration of the sewage. 

8. A device according to the preceding claims 
connectabie to a pump, which is characterized in 
that to its suction conduit there is connected a 
further conduit drawing from a calibrated container ss 
a biocatalyst 

9. A device according to one or more of the 
preceding claims which is characterized in that it is 
positionable ak)ng a parallel, oblk^ue or perpen- 
dicular plane to the corresponding plane of lay of 40 
the outer sewage circulation conduit. 

10. A sewage oxygenating device comprising a 
constriction which is characterized in that it has, at 
the end having a smaller cross-section, a ftn-l!ke 
conformation adapted to increase the turbulence. 4S 

11. A sewage oxygenating device which is 
characterized in that it is connectabie to a conduit 
communicating with the tank which is orientabie for 
optimum blending of sewage. 
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